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XXXI. A Second Paper concerning fame Barometrical 

■ » ... 

Meafures in the Mines of the Hartz. By Mr. John An- 
drew De Luc, F.R.S. 



Read June lO, 1779. 

'T^Hfi Royal Society ha\!ing been pleafed to accept 
"*• the communication wjhiich I bad the honour to 
make to it two years imc^ of certain harometrital expe- 
riments in the minei? of th^ H^z, I take the liberty of 
communicating to it fpme others of them, which I made 
the laft year in one of the d^peft of the mines in thofe 
mountains, named the De^p Si. John. 

It 
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ISecond Mimoire fur des Mefares Baromitriques dans ks Mines du 

Hartz. Par Monf De Luc, F.R. S, 

A S<Hiiete Royalc ajant bien voulu agreer la communication que j'eus 

I'honneur de lui faire il y a deux ans de quelques experiences du barometre 

Saiis les mines du Hart?, je prends la libertede lui en communiquer d'autres, 

q\;ic je fis Tannec derniere dans une des mines les plus profondes de ces mon- 

tagnesy nommee le ProfondSt, Jean, 

Vou tXIX. S f f C© 
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It was on the 5th of July that I went down into it. I 
had been informed that I might not perhaps be able to 
arrive at the loweft galleries becaufe of the foul air which 
had been there all the preceding days. Some miners 
therefore went before to examine how far we might go 
down withont danger. Mr. uslar, who had been £0 
kind as to accompany me to the mines of Ramelfberg^ 
was alfo pleafed to be of this party, as well as Mr. Fre- 
deric, one of the officers of the mines, a gentleman well 
jkilled in fubterraneous geometry. And whilft we were 
under ground Mr, mayer, one of the clerks of the office 
of the mines, obferved his barometer above ground every 
quarter of an hour. 

It had been fine weather for fome days, and that day 
it was particularly fo; and Mr. mayer perceived no va- 
riation 

Ce fut le 5° Juillet que j'y clefcendis. On me prevint qiae je ne pourrois peut- 
ctre pas arriver jufqu'aux galeries les plus baffes a caufe des moufFettes, dont il y 
avoit eu tous les jours precedens. Quelques mincurs prirent done les devantp 
pour examiner jufqu'aou nous pourrions defcendre fans danger. Monf. de uslar^ 
qui avoit eu la bonte de me conduire aux mines du Ramclfberg, voulut bien en- 
core etre de cette partie, dememe que Mr. Frederic, Fun des officiers mineurs, 
trcs au fait de la geometric fouterraine. Et tandis que nous fumes dans Tinte- 
rieur de la terre, Mr. mayer, i*un des ofiiciers du bureau des mines, obfervs 
fon barometre chaque quart d'heure a Fextericur. 

II faifoit fort beau depuis quelques jours, et ce jour la en particulier| ct Mr, 

MAYER n'apper^ut aucune variation dans ix>n barometre de 4 h, a 9 h. du foirx 

4 ce 
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riation in his barometer from four to nine o'clock at 
night, which, at that height, indicated the greatelt fta- 
bility in the ftate of the air in all other refpeits, except- 
ing for the ordinary variations of the diurnal heat. Had 
it been on the Plain, the immobility of the barome- 
ter, in that part of the day, would have indicated that it 
had a tendency to defcend. I Ihall not dwell on the caufe 
of this difference, which refults from that of the heights ; 
I have explained it in my work on the atmofphere. 

It was 4| h. when I made, at the entrance of the 
mine, the firft obfervation of the barometer and of the 
thermometer which accompanies it ; and at the bottom 
of the firft ladder, that of the detached thermometer. 
Contintiing to defcend we arrived at 5|h. towards the 
middle of the depth of the mine, near the beginning of 

a gallery 



ce qui, a cette hauteur, marquoit la plus grande ftabilite dans Tetat de Tair, a 
tout autre egard que pour les variations ordinaires de la chaleur diurne, A la 
Plaine, Timmobilite du Barometre dans qette partie du jour, efit marque qu*il 
tendoit a defcendre, Jc ne m'arretcrai pas a la caufe de cette difTerence, qui 
refulte de cellc dcs hauteursj je Tai expliquee dans mon ouvrage fur ratmo* 

fphere, 

II etoit '4I h. lorfque je fis a I'entree de la mine la premiere obfervation du 
barometre ct du thermometre qui raccompagne; et au bas dc la premiere ^chelle 
celle du thermometre detache. Continuant a defcendre, nous arrivatmcs a 5| h. 
vers le milieu de la profondeur de la mine, aupresdu commencement dune 

% { i % galeric 
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a gallery named the George, where I made an obferva- 
tion at 5 1 h. 

The miners who had gbiie before us, havitig come 
back from the bottom of tlie mine, reported that the va- 
pours were diilipated, arid that the ^ir was every where 
good. So we continued to defcend to the place wherej 
for want of a fuflSciently deep draining galtery, the wa^. 
ter is obliged to be left, although by fonrie extraordinary 
efforts they had formerly funk the fhaft ten or twelve 
fathoms deeper. This point is at the level of the ele- 
venth gallery. I obferved there at 7I h* The air waB 
perfecStly wholefome, ortif a Kttlfe warmer than at the 
top of the Ihatl, 

In afcending again I repeated the obfervation at 8^ h» 
hear the George gallery ; the barometer flood tiien one 
eighth of a line higher than the firft time. On return- 
ing 
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galerie nommejs George,. ou je fis une obfervation a 5I. h«. 

Les milieu rs qui nous avoient precedes, ^tant alors tie retour du fond de la 
mine, nous rapporterent que les mouSettes etoient diffipees^ et que Pair Itoit bon 
partout. Ainfi nous contjnudmes a defcendrc jufqu*au point ou, manque d'iine 
galerie d'e.coulem€nt aflezi profonde,. on eft oblige de laiffer I'eau; quoique^. par 
des effortSj on alt approfondi autre fois le puits de IQ a 12 toifes d6 plus, Ce 
poit|t eft a niveau de I'onxieme galerie. J'y fis I'obfervation a 7 J h. L'air j 
ctok parfaitcnient jfain^ feulefl^ent U etoit un peu plus chaud que dans le haut 
^. puits. 

En remontant, je reiterai I'obfervation a 8| h. aupres de la galerie George; 
Ic barom^tre I'y tint plus haut d' | de ligne que la premiere fois, De retour a 

9 heure 
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iilg to the top of the mine at nine o'clock I obferved 
there again, and found the barometer one iixteeath of a 
line higher than when I had entered. 

Combining thefe obfervations, which are fet down at 
theend of this paper, I found that the George gallery- 
was i2ryi5.1achter5, or Hartz fathoms, below the en- 
trance of the mine; and that the whole depth was 
2 15' 8 6 lachters,: which makes 801 EngHfli feet for the 
firft depth, and 1359 for the latter- 
Mr., us laji, having t^kena memorandum of the places 
where I had made my obfervations, afterwards gave me 
the correfpondent geometrical meafures. The depth of 
the George gallery he found to be i ay-Sy lachters,.that 
is, only foiir feet more than what I had found by the ba-^ 
romejter;; but I was much furprifed to fee that, in the 

whole 
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9heures au haut de la mine, j*y obfervai encore, et je trouvai lebarometre plus 
haut d' -^ de ligne que lorfque j'etois entre. 

Gornbinant ces obfervations, donties details font a la fin de ceniemoire, je 
trouvai que la galerie George ;etoit'abaiflee de 127,15 lachters, ou toifes da 
Hartz, au deffous de I'entree de la mine; et que la totalite de la profondcur 
etoit de 215,86 lachters, Ce qui fait 801 pieds Anglois pour la premiere pro* 
fbndeur, et 1359 pour la derniere* 

Mr. DE usLAR ayant pris note des lieux ouj'avois fait mes obfervations^ me 
donna enfuite Ics mefures geometriques correfpondentes. La profondeur de la 
galerie George fetrouvoit etre de 127,17 lachters c'cft a dire plus grande feule^ 
ment^ e 4 pieds que celle que j'avois trouvee par le barometre : . mais je fus bien 

3 furpris 
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whole deptk, the geometric m^afere exceeded mine by 
1 1 o feeu 

At firft I fufpeiSted an error in my obfervation, and I 
relblved to go down into the mine again. But after- 
wards^ from a comparifon of the fucceflive obfervations, 
in Which the particular conftru<Stion of the fcale of my 
barometer would have fhewn the error, I faw clearly 
that my obfervation was well made. I fliall not in this 
place explaiti the nature of that examination, for fear of 
being too long; but it is eaiily deduced from the con- 
jftru6lion of that fcale. 

I had no longer reafon to think, that the barometric 
meaftire could in itfelf diflFer fo much from the geome- 
tric meafure, fiftce they agreed fo well in the middle of 
the ill aft. There remained nothing to be fufpe<Sled but the 

geo- 



furpris de voir qvte fur la profondeur totale, !a mefure geometrique excedoit la 
niienne de I lo pieds. 

Au premier moment je foup^onnai nne erreur dans mon obfervation, et je me 
refolus de retourner dans la mme» Mais enfuite, par «ne comparaifon des ob- 
fervatiotts fucceffives, dans laquelle la conftru£tion particuliere de Techelle de 
mon barbmetre eut fait appercevoir cette erreur, je vis fans aucun doute que mon 
obfervECtion etoit Biennotee. Je n'expliquerai pas ici la nature de cet examen, 
de peur d'etre trop long j mais on le conclura aifement de la conftru£lion de dettc 
echelle. 

je n'avois point de raifoh non plus de crotre que la mefure barometrique put 
en elie memc s'ecarter autant de la mefure geometrique; puis qu'elles s'accor* 
doient fi bien dans ie milieu du puits, II ne reftoit done a fufpefter que la note 

qui 
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geometric meafure which had been given me, and 1 re-' 
quefted Baron de reden to caufe it to be examined. The 
perfon whom he charged with that care was his nephew, 
who is very Ikilful in every thing concerning the mines. 
He examined with Mr. rausch, the chief geometer, the 
meafure which had been given me; and they founds that 
in writing the depths of the differents parts of the mine^ 
the fum of which ought to give the whole djspth, one of 
thefe parts had been twice put down, fo that the true 
depth was only 2i5jlachters: it became then two feet 
lefs than that which refulted from my obfervations. 

Thus the barometric meafurement gave four feet 
lefs than the geometrical meafure for tjie former of the 
depths, and two feet more for the latter. 

I was 



qui m'avoit ete donnee de la mefuregeometrlque; et je priai M. le Baron de 
REDEN de la faire examiner. La perfonne qu'il chargea de ce foin, fut fom 
neveu, qui efl tres eclaire dans tout ce qui concerne les mines. II verifia done 
cette note avec Mr. rausch le geometre en chef; et ils trouverent, qu'en pre* 
nant en detail les profondeurs des diiFerentes parties de la mine, dont la fomme 
devoit donner la profondeur totale, on avoit pofe deux fois une de ces parties; 
deforte que la vraie profondeur n'etoit que 215J lachters. Elle etoit done alors 
moindrede 2pieds, quecellequi refultoitde mes obfervations, 

Ainfl la mefure barometrique avoit donne 4 pieds de moins que la mefure- 
geometrique pour la premiere des profondeurs, et 2 pieds de plus pour la der- 
liiere. 
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I was at firft as much fitrprized as fatisfieel with this 
exa6tnefs, which I did not expe6t notwithftanding my 
former experience ; and I ihoiild not have been furprized 
to find two or three fathoms difference either way. But, 
reflecSting on it afterwards, I perceived that there ought 
to be more certainty in the baroiiietiic meafure for the 
depth of mines, than for the height of mountains ; and 
that for the two following reafons; 

Firft, that in making thefe obfervations along the 
fhafts of mines we go but little from the fame vertical 
cokimn, and by that we know with certainty the weight 
which eorapreffes the part which we meafure : whereas 
in mountains, even the fteepeft, the obfervatie'ns are made 
in columns of air which are far enough from one ano- 
ther to be liable to fenfible differences on that account; 

and 



Je fus d'abord au(S furprls que content de cette exactitude, a laquelle je ne 
m'attendois point malgre mes precedentes experiences; et je n'aurois pas ete 
ctonne de trouver 2 avi 3 toifes d'ecart dans I'un ou I'autre fens. Cependant, y 
reflechiffant enfuite, j'ai compris qu'il doit y avoir plus de furete dans la mefurc 
barometrique pour la profondeur des mines,^ que pour Ja hauteur des montagnes; 
et cela par les deux confiderations fuivantes. 

La premiere, qu'en faifant ces obfervations le long, des puits des mines, oa 
s'ccarte peu d'une meme colonne vertiealej et Ton connoit ainfi furement le 
poids qui comprime la partie qu'on imefure. Aulie.u que daos les montagnes, aieme 
les plus rapides, les obfervations fe font dans des colonnes d'air affez eloigQee;? 
.Kujie de Uautre, pour qu'il puilf^ y avoir des differences fenlibles a cet egardj et 

que 
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and that if, for example, the higher barometer were 
moved horizontally as far as the column which refts 
Upon the ftation of the lower one, it would not fland at 
the flime point as when it was on the mountain; which^ 
hoWev^er, is fuppofed in the formula. 

The other circumtlance refpe<3:s the homogeneity of 
the air. In the open air a thoufand lateral caufes may 
introduce into the portion of the column which we mea- 
fure fome layers of £s different from thofe of the two 
C^xtremities., were it only in paint of heat. And in that 
refpeft the correfpondent obfervations neareft the foot of 
the mountain are not always the moil certain, becaufe 
of the reflexions of the fun, and even of the windg 
which carry the vapours; and the refult muft be that we 
very often find the heights too fmalL I fliall not flop to 

prove 
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que parexemple, fi le barometre fupcrieur etoit avance horizontalement jufqii'a 
Jacolonne qui pefe fur la flation inferieure, il nc fe tint pas au meme point que 
fur la montagiie; ce qui neantmoins eft fuppofe par la formule. 

L*autre circonftance regafde Thomogeneit^ de Tair. En plein air, mille 
caufes laterales peuvent introdulre dans la portibn de colonrie qu'on mefure, des 
couches d*air differentes de celles des deux extremites; ne fut^ce que difFerem- 
ment cliaudes* Et a cet egard Ics obfervations c6rrefpondentes les plus pres da 
pied des montagnes ne font pas toujours les plus fiires a caufe des reflexions du 
Soleil, et de celles des vents qui charient les vapcurs: et ildoit en refulter tres 
fouvent qu'on trouve leg hauteurs trop petites* Je nc m^aureterai pas a ic mon- 
VoL. LXIX» T t t trcn 
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prove it* In mines, on the coritrafy, the air being in-^ 
clofed as in a canal, where it is always in motion, it con- 
tinually intermixes and becomes more homogeneous: it 
contra<Sts there a temperature which is more tlniforra or 
more gradually diflferent, fo that We can more Certainly 
jfix the mean ftate of it. 

On thefe two accounts, therefore, barometric meafures 
ought to be more re^iar in rnolt mines than on the fides 
of mountains; becaufe the obfervations are made nearly 
at the extremities of one and thefame column, and becaufe 
the whole column is more nearly fimilar to its extremities ; 
confequently we are furer that the particular cafe is^ not an 
exception to the rules. Now it has happened, that in ail 
the obfervations which I have made in the Hartz mines, 
my rules, drawn from a mean among my obfervations in 

open 

imu Dans ks mines an contralre, Fair etant rcoferme comnie dans un canal, 
Gu il eft toujours ec , mouvenjent» fe mele fans ceffe, et le rend plus homcgene : 
furtont il y contrafte une jenjperature plus nniforme ou plus graduellement di£- 
lerente; cuforte qu'on pent plus furement en fixer le terme moyen. 

Lcs mefutes barometricjues dolvent done, par ccs deux coniidcrations, etre 
plttsregulijlres dans la pi Opart des mines, que fur les pentes des montagnes; c'eft 
a dire parc^, que les obfervations font faites a pcu pres aux extremites de Ja meme 
c?olonne, ct; que la totalite de la colonne a des rapports plus reguUers avec fes 
txtremites. Ainfi I'oii eft plus fiir que le cas n'eft pas un.e exception aux regies. 
Or il fe trouve en meme lems, que dans t6utes les obfervations, que j*ai faites 
4anfi ies mines d^ Hartz, mes, regies^ 4i^ees do milieu entre mes obfervations en 

pkin 
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open air, have agreed with the geometric meafures, 
which feems to indicate that the iifiial flate of the air of 
the mines is a mean among the different Hates of the 
exterior air as found in the whole of my obferva- 
tions ; the aimoft conftant ftate of the heat in the mines 
may be the principal caufe of it. 

As to the geometric meafures themfelves, I might 
here give fome very interefting proofs of their exa£t- 
nefs by the defcription of the aftonifliing w^orks which 
are undertaken in confequence of them ; but I fhould be 
afraid of being too tedious* And, befides, we may de- 
pend on the miners for the exadtnefs of thofe meafures, 
they being more interefted in them than we are, lihall, 
therefore, conclude this paper with fome general re- 
marks on barometrical meafurement. 

So 

plein air, s'y font accordees avec les mefures geometriques ; ce qui paroit indi- 
quer, que I'etat habituel de I'airdes mines, eft moyenentre les divers ctats ou il 
s'eft trouve dans la totalite de mes experiences; et Petat prefque conftant des. 
mines quant a la chaleur, pourroit bien en etre la principale caufe. 

Quant aux mefures geometriques elles memes, je pourrois donner ici des 
preuves tres interelfantes de leur exadiitude, par le tableau des ouvrages etonnans 
qu'on entreprend d'apres elles; mais je craindrois d'etre trop long. Et d'ail- 
leurs nous pouvons nous en rapporter aux mineurs fur rexa£titude de ces me- 
fures j ils y ont un plus grand interet que nous. Je conclurai done ce memoire 
par quelqucs remarques generales fur la mefure barometriquc, 

T t t a Tant 
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So long as in this meafiirement we iliali conlider^s^ 
given 0nly the differences in the weight and heatof the air 
at the places o£ obf€rvation5.weihali be fubjeift to errors j 
becatife there: are many ather caiifes of modification in 
the air: and all the exactnd^fs to which, we can pretend 
will be to determine a formula which preferves a mean 
among the poiFible variations. 

This is what I have propofed to do in. my own for- 
mnky and it feems to anfwer this end* In the different 
trials which have been made of it^ it has. fometimes given 
the heights too great^ at other times tdo little, without 
diftin(5tion of climate. Thus, for example, the experi- 
ments at Spitzbergen by Lord mulgraye, and at the 
Pike of Teneriffe by Mr. de bori)«a> one of the French 
academicians, gave the heights too great; thofe of 

CoL 
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Tani: qu'on n'aura pour donnees dans cette'mefure, que les differences cJe poids 
€t de clialeur de Pair awx lieux des obfervations, on fera fujet a > des erreursV 
parce qu*il y a bien d'autres caufes qui niodifient Fair: et toute Fexaaitude a 
Jaquelle on pourra pretendre, fera de determiner une.formule qui garde le milieu-- 
critre les ecarts poffibles. 

Cell la ce queje me fuis propofedans la mienne,. et elle parolt repondre a ce 
bat. Dans le& diverfes epreuves qui en ontete faites, elle. a donne quelquefoii, 
les hauteurs trop grandes, d'autres fois trop petites, fans diftinaion de climat. 
Ainii par exemple ; eprouvee au Spitzbefg par mylord mulgrave, et au Pic de 
Teneriffe par M. ete borda Tun des Academiciens Francois, elle a donne les 
hauteurs trop gfandes 3 et dans les obfervations de M. le Col. roy et de M. U 

Chcy. 



in' the Mines r)f the Hartz. 497 

GblVROt and Sir'GE^RGiJ SHU€KBURDH^V*^^^^^in irieao 
lat^uclesy/ and jjartiyJn: tli6 places^ where I myfelf had 
0bfei3ved^,gave them too little. 

Theffe differences, do not feem to depend on the cli- 
mate,, and indeed I ha^e fequently ohleF\red them to 
happda in the fariie iplaces. Thns, for example, my ob- 
fervation on the Glaciere de Biiet*, cited by Sir george 
SHUCiCBtrKGH^ gi^es the height of that mountain a little 
Ms. than the gedmetrical meafiire; but Mr. be saus- 
suRl^hiaying repeated the barometrical obfervation, it 
agreed with, thkt meaftire by the fame formula; and Mr. 
MARC BicTET j by a third obfervation,. found the height 
a littie tob great . In thefe three obfervations, the parti- 
culars of which I omit, the correfponding point was Ge^^ 
jaeva, diftant abotit ten oil twelvfe leagues ♦. 

j^t 
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ChW. scHu CK^URGH, faites darjs des la|i$uiicrmoyenne$, et m partie dam les ^ 
iieux pm'fzimoi rteme obferye, elle les a donfte, troj> petites. 

Ces differences ne paroiifent done paS teniraux climate; et'en efFetje les ai 
obferveds ficquemmenl darts le^ ihemeslieu^e; Ainfipar exemplcj mon obferva^ 
tioR fur la Glaciere de Bue-t, citee par M. le Ghev* schuCKBUrgh *, doiine la 
hauteur de cette montagne un peu moindr^ que J a mefure gecwnetriques mais 
Ml DE SAUssttRE ay'aiit repete Pobfervation barometrique, fe trouva d'accord 
avee cette mefure, par la meme formulej et M* marc pic tet^ dans udc tror^ 
fieme obfervation, trouva la hauteur un peu trop grande. Dans ces trois obi. 
fovations, dont je nc rapporte pas ie& details^, le point correfpondaat etmt Ge^? 
aeve, diftant de 10 a la.lieues* 

*Phil. Tr&nf. 1777- 

Akctte; 
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At that diftance there are doubtlefs fome caufes of va- 
riations which are irremediable; fince the formula fup- 
pofes that the obfervations are made in the fame column 
of air. It is therefore only in the cafes in which that 
fuppofition approaches near the truth that w^e can hope 
to perfect the rule. But this can only be by introducing 
new conditions into it; that is, other modifications of 
the airj of which we have not as yet taken any account. 
In meditating on the caufes of the diverfity of refults 
in experiments, it has always appeared to me, that the 
differences of the effedls of heat on the air, according to 
the different ftatesof it, was the principal ; that is, that the 
air not being always of the fame nature, heat, that grand 
caufe, whofe effe<5ls we ought principally to determine, 
does not always a(3: equally. Befides the particular ex- 
periments 



A cette diftance fans doute il y a des caufes d'ccarts qui font irremediablesj 
puifque la formule fuppofe que Jes obfervations font faites dans une meme co- 
lonne d'air» Ce n*eft done que pour les cas ou cette fuppofition approche de la 
vcrite, qu'on peut efperer de perfe^tionner la regie. Mais ce ne fera qu'en y in- 
troduifant de nouvelles eonditlbn^i c'eft a dire d'autres modifications de I'air 
dont on n'a pas tenu compte jufqu' ici. 

£n etiidiant les caufes de la diverfite des refultats dans les experiences, il m'a 
toujours paru, que la difference des effets de la chalcur fur l*air, fuivant qu'il eft 
lui meme conftitue, etoit la principale : c'eft a dire, que Fair n'etant pas tou- 
jours de meme nature, la chaleur, cette grande caufe dont il faut principalement 
determiner les effets, n'y agit pas toujour egalement. Outre les experiences 
I particulieres;^ 
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periments which prove it, we can attribute to thefe dif- 
ferences only thofe of the refults of the refearches of 
fome philofophers concerning the dilatations of the air 
by heat, applied to various phyfical ufes. 

In a paper lately read at the Royal Society, on the fub- 
je<St of I'efracftions, I analyfed and compared different for- 
mulae of this kind, given by philofophers on whom we 
can depend. The refult of that examination w^as that, 
fuppofing the volume of air = 1000 when the Engjilh 
thermometer of Fahrenheit is at 32% if the heat of 
the air be increafed 2 ^2,8 degrees of this thermometer, its 
volume will be. 

According 



particulieres, qui le prouvent, on ne peut attribuer qu'a ces differences, celles 
des refultats des recherches de divers phyiiciens fur les dilatations de i'air par la 
chaleur, applique: s a divers ufages phyfiques. 

C'eft a I'occafion des refra£lions, que, dans un memoire lu ily a peu de terns 
a la Societe Royale, j*ai analyfe et compare difFerentes formules de cette efpece, 
donnees par des pbyficiens, fur qui Ton peut compter. II eft refulte de cet exa- 
men, qu'en fuppofant le volume de Tair = looo lorfque lethermometre Angloia 
de FAHRENHEIT eft a 32% li la chalcur de I'air augmente de 22,8 degree de ce 
thcrmometre, fon volume fera: 



Suivant 



coo Mr. DE LUC on Barometrical Meafures 

Aecdtding to Mr. TAbb^ be la oaille, i 040 

- • - Mr. Pfofefibr MAYER, 1046 

- . - -Mr.^BqNN'E^ '■- - 1047^7- 

- - - Sir GEORGE BHUCKBURGH^ 1050,5 

- — Dr. BRADLEY, - 1054,4 

Here thea are great' differences in this point only> 
ai^mely, the efFe<5t of heat on the denfit}^ of the air; dif-^ 
ferences which mull have a vifiMe effect in all meteorolo-' 
gical phenomena. Doiibtliefs they proceed, dn a great 
.meaftii^e^ &oni the different degreejs^of dr^nefsi of the aii^ 
which we can nolonger doub t of, iince the inter eftingex^ 
periments of CoLroy with the manorneter-'. This is the 
fame canfe to which I impnted the greateft variations in 
3By experiments in open air, and which obliged me to 

conclnde 



Suivant M, TAbbe pE xa cailj:^., 'XO40 

Sui vant M. le Pjrof. m a V er,, J 046 

vSuivant M, bonne, 1047,7 

:'Suivant M..Ie Chev. shuckbu^gk, io^OsS 

Suivant M. le I?r. bradley, J054 4 

li^^oila 3onc de bien grandesdifTerences fur ce feu! point, i'effet de la chalctrr 
fur la denfite de fair 5 difeences qui doiveat agir dans tous les phenomene* 
metcorologiques. Elles precedent fans doute en plus grande partle des diiFe'reni 
degres de fechereiTe de I'airj on ne peut plus en douter depms les intereiTantei 
Experiences de M. le Col. Roy avec le manometre *, C'eft cette meme caufo 
que j*avois foupconnee deproduire le plus d'ecarts dans mes experiences en plein 
jiir, et qui m'obligea a conclure ma correction pour les effets de la chaleur fur. 

*■ Phil. Tranf. 4778. 
£ rai% 



conclude my a)rre<aion for the eflfe<as of heat itjpdii the 
air from a mean among my ntimerotis obfervationsi 
Now this mean, reduced to the fame term of coraparifon 
as above, is 1047, which is alfo a mean among thofe dif- 
ferent refults. 

Thefe differences therefore fhew us, that atmofpheri- 
cal air is ndt a fubftarice that is homogeneous and con- 
ftatntly the fame ; and that next to the care of making as 
many obfervations as poffible in the mafs of air itfelf 
which it concerns us to know, the only means of deter- 
mining niore exaMy its various influences is to multiply 
our meteoroldgicat inftrumentSi 

Barometrical 
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i*airj par un milieti entrc m6s riombrcufes dbfervations. Or ce milieti, reduit 
afti menie terme de comparmfon ci deffus, eft 1047, qui fe trouve etre aufli Ic 
milieu cntre ces divers refultats. 

Ces di^rences nous montrent do«C| que Vm atmofpherique n'eft pas une fub- 
ftance homoglne et c^ftamment la meme j et qu* apres Ic foin de faire autant 
4u*il eft poffible, Ics obfervations dans la itiafle meme de Pair qu'il nous importe 
de connoitre, le feul moycn de determiner plus esta£tement fes diterfes influences, 
eftde multiplier nol inftrumens de metebrologie. 
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Barometrical Obfervatiom in the Deep St, John, 

Jul^ the ^th) 1778. 

Time. Bar. correfted Therm, in* 

by its therm. the air. 

^ ' Inches. 

At the ent. of the mine, 4 50 night 26.6224 - 5 

2 5 night 26.6276 - 7x 

The mean, - 26.625 - 6| 

» II I II I I ■ ««■■— m«— ■>— » mmmmmmmmmmm 

At the George Gallery, 5 50 night 27.4167 -17* 

S 15 night 27.4271 -17 

The mean, - 27.4219 -17 

Atthelevelof theii^^G. 7 3anight 27.9792 - 8 

Calculation 



Ohfervatlont baromhriques an Profond St. Jean, U 5* Juillet, 1778, 

Bar. comgepar Therm, dans 

fon therm. Fair. 



A rcntrce de la mine^ 


4 50 foir 
9 S^foir 

Terme moyen, 

5 50 foir 
8 15, foir 

Termc moyen, 

•I 

7 50 foir 


P.L. 
ti6.7a 
a6.7| J 


- 5 

- 7f 




26.7A 


- 6i 


A lagalerie George, 


27-5 
27.51% 


-17 


An mveau de I*ion2iieme gal. 


27.5W 
a7.ii|| 


-17 

Cakul 
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Calculmkn of the Depth of the George Gallery. 



Barometer at the gallery, 2 7 ,42 1 9 : 
At the entr, of the mine, 26,6250; 

Heat of the air at the gallery. 
At the entrance of the mine. 



5265 (i92ds of an inch) Log. 37213984 
:5ii2 37^^5908 



-17 
— 61 



Difference 128076 



— 2^1 ~ T^_ to dedu£l: 



1000 



2977 





looodths of a French fathom, 1 25099 




^V to add, - - 2051 




Lachters 127.150 




Calculation 


Calcul'de la 


profondeur de la Galerie George. 


Bar. a la Gal, - 


27.5,1 = 5265 (i6««de llg.) Log. 37213984 


A Fentree de la mine. 


26.7.81=5112 37085908 




Difference 128076 


Chalcur de Pair a la Gal 


-17 


A la entree de la mine, - 


- - 61 




-23} = J;^ a acquire 2977 




1000'''® de toife de France, - 125099 




7T a ajouter, - - 2051 




Lachters 127,150 



U u u 2 



Cakul 
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Calculation of the Depth of the wth gallery. 

Barometer at the gallery, 27«9792 =^ 537^ L^g« 37301360 

At the entrance of the mines, 26.6250 = 5112 37085908 

Difference 215452 
Heat of the air at the gallery, - — 8 

At the entrance of the mine, 



- 6| 




- Hi ^ lot to dedua 


3070 


looodths of a French fathom, 

^ to add, - - 

• 

Lachters 

• 


212382 

3482 

1515.864 



■■■W <W— >»«<^i*— i*W*»W^W !■ I III' !■ I II lll« ll»«i»<— ■—— »«—p«— — — — ■fcHWI— nw 



Cakul de la profindeur de ronzUme gaUrie. 

Ban a la galerie, - 27*1 Hi = 5372 Log, 373O1360 

A I'entreedc la mine - 26, 7tV =; 5112 37Q85908 

Difference 215452 
Chaleur de Tair a la gal. ^ ^ % 

A I'^ntreede limine, - — 6J 



-^"^^i-^ ^ dcduirc 3070 



I ooo'"* de toife de France, 212382 

Traajouter, - - 3482 

*— — ^W ■! Ill- 

lachtew 215,864 



^ 

<i^' 




